Influence of the regulatory light chain of fast skeletal muscle myosin on its interaction with actin in the presence and absence of ATP.
The effect of myosin LC2 modifications (phosphorylation or selective proteolytic removal of a seven-residue N-terminal peptide) and partial or complete removal of the whole LC2 was studied under various conditions. (1) Actin binding in the absence of ATP is not influenced by the nature of the myosin species (phosphorylated, dephosphorylated or devoid of LC2). (2) A 50% inhibition of K+/EDTA-ATPase was obtained with actin concentrations hardly different when phosphorylated and dephosphorylated myosins were compared (of the order of 5 microM), whereas both myosin devoid of LC2 and myosin in which the LC2 N-terminal peptide has been removed required significantly higher concentrations of actin (13.0 +/- 2 and 12.0 +/- 2.0 microM, respectively). (3) Dissociation of the actomyosin complex at high ionic strength with nucleotides is not influenced by phosphorylation. (4) Actin activation of Mg2+-ATPase is enhanced when LC2 is phosphorylated; no activation enhancement is observed with myosin devoid of LC2. (5) Translational diffusion coefficient measurements of myosin in high-ionic-strength solutions indicate a tendency for LC2-deprived myosin to form autoassociation oligomers. It thus appears that a structural modification (partial cleavage or removal of LC2) induces important structural changes in myosin, pointing to a role for LC2 in the intrinsic conformation of the molecule and its interaction potentialities. Effects of LC2 removal at high ionic strength are best explained by interactions bearing no relationship to physiological functions. A physiologically significant effect of LC2 phosphorylation requires a minimum degree of organization (actomyosin complex) to be expressed in which LC2 could play the role of a return-spring in the cross-bridge mechanism.